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(54) COMMUNICATION DEVICE PEAK-POWER SUPPRESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress peak power in the 
summed value of a signal transmitted simultaneously to plural 

users. 

SOLUTION: A modulation circuit 101 through a modulation 
circuit 104 modulate four users transmission signals (using a 
basic slot, where a pilot symbol Is periodically inserted into 
transmission data) or a control signal including a pilot signal and 
three user's transmission signals (using a basic slot, where a 
pilot symbol is not inserted into transmission data). A phase 
rotation circuit 105 through a phase rotation circuit 108 perform 
phase rotation of output signals of the modulation circuit 101 
through the modulation circuit 104, according to the number of 
total users. An adding circuit I (109) adds the in-phase 
components of output signals of the circuit 105 through the 
circuit 108, and an adding circuit Q (110) adds the quadrature 
components of the output signals of the circuit 105 through the 
circuit 108. A radio part 115 modulates output signals of the 
adding circuits I (109) and Q (110) into radio frequency and 
further amplifiers it. 
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?)®{i^siRi^i3j^fi-r s i: ^® tr— ^«*^SPE-r5 

[ 0 0 4 7 ] *%B^©^ 2 1 ©^{i. ^2 0©^1«t: 

Bul3^tis^®»^tffl^c*ruT^ ^ti^noim 
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[0 0 6 6] c©;5-^5r inSx fitiiBflas'J5=-^^;i'hBJi 
fi^mm^ ^^)\yt (Dmmmm^m^{.tz^. mi 
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[0 0 6 7] t^T, *^B^©IISfi®JBffit■OV^T> SB 

^^mLxmrnizwrntio JiAToiUB^-c-ji, ^ 

SS;i^S;i:bT. nm^:^^. mmiicii. qpsk^ 

[0 0 6 8] immmm d mm. *^b^©^o 
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t)*>. mi tc^^-rassss (s*bH) jbs^ifflbfcfs^ 

{±, 7'>7^:^2 0 iS^btx 02{c:^-r®«^g 
»») tiUSff^tiSo 
[0 0 7 5] T>7^:^-2 0 lCJ;»)S{i$nfcM^tt> 
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[OO8 5]0«J^«. QPSK^P7JS©a-&> 

7C/2 (rad) •r-fe5®-C\ en^^Jy-T 

t^f^ (1) T'^m^nso 

[0 0 8 6] 
[SS(1] 

CCITn ^— tfO«I^N^C4^f^A-r5i:^ 01 = 0 
(rad) > 02 = 7^/8 (rad) , 03=7r/4 (r 
ad) ^ 04=37r/8 (rad) i:J5:5o f^cfc-fex 
fiifflliltelllES 10 5 tt^i— 1f 1 0 ft>SJt{4tSlil 
te^i*. {Sffl[l]tellIS& 1 0 6 {±^— !f 2©fS^* 2 2 . 

cDm^^4 5mrni-iiLm^^^-^. &.mmmmmi o 8 
ii^-if4©«^^6 7. 5S.isifm&Bmi^-^io 
[0 0 8 7] ±m(D^oizmmm^ntz^-iri*'^ 
3.— tf 4 ®{t^;^^& I Qiiii¥® ciiaa htzm^^m 3 1 

S^-To 0 3 (a) it. tf l©M-t;^©iag^^U 
•efflUftb-rv^^cv^^^J^T-feSo •ebT^ a.— ■!f2*»e. 

i-if 4®ft^;^{±s ^t^^tl^ tf 10fS^;^©ia 

s^aat^bs ii;^s4"i:.>tbTBtttJif3:&isii:, 2 

2. 5j*> 4 5«> 6 7. SS^ttffitlHte^-arfcffiS 
{::iag^nSo 03 (b) ^ m3 (c) (d) 

its If 2. jL-tf 3 svi—if 4 ©fi^;ia 




(8) 



[0 08 8] bT, ±X(D^--1f(Dm^^^ I Qli¥ 

[0 0 8 91 im\Bimm^ i o s-b^bULm^mmm i o 

in^lllS&i 1 0 9SiKiDSiiS&Q 1 1 0t3ttS:t;'r?.o 
[0 0 90] m^^mi 1 0 9St/fADSL[e!l^Q 1 1 0 

ij8Lv^^mmy^jvi> 1 1 2(::m;b-rs. 
[0 0 9 1] mw^my^ji'i' 1 1 isv^J^SfJfK^'f 
1 1 2(±, adsihissi 1 0 9RmmmmQ 1 1 o 

1 1 3Sl>*D/A^ilSl 1 ^izmtit^o 

[0 0 9 2] D/A^mmi 13SIFD/A^^1 1 

4 {4. ^^mv&y^)i'^ 1 1 1 Z5:iyf^^MtB7 -Y 1 

1 2*sttl;^bfcft^^T:t-D^fi^t:^tfeU Ctl«:« 
)^aJl 1 dizm^ir^o 

[0 0 9 3] imMl 1514^ D/A^J^l 1 SSU^ 
D/A^Jfe^l 1 4*sffl;^lbfc«^«:«a)l^SIKC::^W 

titibTfe^s la5^b^:V^r>5":^-«;^bTg^»a{33§IM 

[0 0 9 4] 02{C^T31{f^S {3*J 

V^T^ ^!^^2 0 2 {4. 7'>v":»-2 0 l&^bTSIS^ 
tlfe^t■t&^ ;S«SfSEtfe> StFfi3£t^bT^ A 

/D^^2 0 StCjISo 

[0 0 9 5] A/D^^^2 0 3J4. 0 2*^6 

3ie>nfcfS^Ss 7^-<i^iJ';U^-;^>'N*>Hf^{^^mb 

[0 0 9 6] ms*i^^^j\^mmm^Bim2 o 4J4, a/ 
^icmMWMM^Mvx. ^'^^jm^\s\^2 0 5 till 

Mtj^mS&Z 0 61^:315. 
[0 0 9 7] ^^^;i/Jf^IlIK2 0 5 {4. fllSiJ5=-1'^;i' 

[0 0 9 8] mm^m.^m2 O 6«4^ {lS"Jf-^^;i/ffli3> 

ii£«ieis&2 0 4A^6jte.nfcfS^4x 5=-\'^;uJi^is]i^ 

2 0 5ip^3S?)nfc5^i'^;uif^feT-iSjEbfc^x rasB 
tfestjiB!a*siSb-c> s««^2:Sit)i±j-ro iik±ifi. mi 

[0 0 9 9] JilT. t:-^m:^JM¥l^«:t;t:ov^•r^ tife 

5. !&*5. &,r(Dmuizi5i,^xmimtj^itir^o m 
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mmtiit. m3izi3\,\xm}^t'$rm^i^<Dmm.^m.t(D 

[0100] ^^l*:&^©a«ss^4. -t^^to j--- tf © 
fi^^^iasA^s m3 (a) t^•rt)Oi:^l3^ ■T'^-ro 

^-1f©M-^A^0 3 (a) ©a lt:iEB^tifei:tt?{:: 
tf-^i;«:5« t;— i'^Cii^^t:, if©lRlffl]58^ 
Rnm^^^a:)mEi,ii-^x 0,7 07 {c:^t5©T% 
|5]fflm:S-ttE ^iD^ bT 2 S b fefl i:#ii:3S]5g^mES 
iDffbt 2Sb;t{ii©SiT-fe5t^-<^«;^7{4i 6. 0 0 
OtJ&So -tbtx |^;5::J??ST-r'<T©iia*!^-&t)-&t:: 
ooT«:'3*ff»U ¥J^«;t;5«Lai-rsi^v 4. 0 0 
Oil^So bfe*5-pTs se*;&^©ii«^a(ci3(t5t 
— ^m^;3^¥i9«;'3{44. 0 0 0T**5o 
[0101] -:)^> mMi<DW^m 1 03ilM^ig{4. If 
l©«^;^AS|a3 (a) ©alCEB^ti^ ^-1f2© 
{i^;^AS03 (b) ©blkllES^nx J^— tf3©®^ 
;jS*5[a3 (c) ©c ICES^n, !f 4©«^jSi)S 
03 (d) Od IfciES^tlfefc^^Kll^-^h^S, 

«JE{4mmO. 7 0 7s 0. 7 0 7> J--V2CDm 

ffifi8^svtt^^©affi<4^n-eno. 924, 0. 

3 8 3s j.-if3(Dm^s^^&v^Mim^(Dmmit^ti 
^ni. ooOs 0. 0 0 Os ^2.— if 4®|HIffifig;:^5■:5^>• 
^S3^fii4^©«ffi{4•etL^^^o . 383s 0. 924i:*i: 
5©-C-s =&|llfflfiS^«ES:Jn^bT2mbfefti:#ie?5 

m^ms. ^im bT 2 * b *:tt©siT- 5 1:- as 

13. 1 3 7 h^So -e-bTs ¥±9S:'JAS4. OOOt- 

$> -5©T% m&mm 1 ©iifs^atc^bMt 5 i^-^m;^ 

*f5piSS*l43. 2 8 4-r-S5. 

[0 10 2] i^Ts ^offj!^ 1 ©aifs^asMffl^ 

S ^ t J; f) s fie*:&^©il«SM^ffiffl b tzm^iz it, 

^x}^—!/mti^mi 8%mamm-r?>:iiiifix^^o 

[0 10 3] 3©J:dHs *IISE©JB^tJ;n«s «IS 

©a.-tf©fB^^|5i^t3^«t-^^{::s ^Pbfe®^© 

m^j^iimmm^-^^^tiz^*). msei i5i*)t 
i)i^e)nfcSl«ti*iSt4s ^ilifi;^tl^{c*^tsyw:^5 

?P^e>nSo bfeA5-oTs ±l3jt«tiiH^f4s 
©afi^Sit»4)s $ffiA^'0/jNS©ti©&fflV'<5c:his 

■r-ts. 

[0 1 0 4] $^(Cs *^©ff^^©ii®«ffitin 
«s jIfi1-?)a.-tfM^®iS[(z^5i:Ts fittl^H^o^ 

«^;S©iasstiffl[iite^*5©T-s mm^i^^MM^ 
m^?>:Lti3:<. mm-t^^-ifm^m^vi'^t>-^xm 

[0 10 5] sfcs *^©jfjffitJ:nj4s iifi^a 

^m^-tx^^?>ifi. mmmm. {f!$mm)izis^^xtt. s 

ts mm^^m!iM^'no(Dx\ H®3^p^*)*t<sfte^ 



(9) 



1^182000-138721 



[0 10 6] {mm(Dim2) mm<DmM2tt. ms^ 

[0 10 7] mM(DBm2X-ii. n#g©J^-1f©i^iJ 

(2) r%j Jis 'Ei^:J.-timnr'^^^ 

[0 10 8] 

{{ID^-1)%M)5 
" M 

[0 10 9] ^icDctoC. (4*ililiia^t!fe^^^bT{a 
:&R0M{b-r5<ii:i)ST-tS©"r% teffi[ellElHlSS{c:43lt 

[0 110] ^fc. {m^mmeTit:-\-^iz^>'if^^ 

S. 55:*3N S (3). TrandOj tt, aSt^^^ 

[0 111] 

[iita] 

" M 




S (4) T-tts XDvh (k-l) CD^^M-^vk-i® 

l#g©«^s (1) {;{i*ilH]e»exp (jm(5/ 

M) s^bfcfit&ip^u ^n*->>4^;uL (0 
~L-i) o•r'<■r^c:o^,^•ct^■fitb•r^^^:•:?fcfls^ 
•r*t3-^«;':A5s tirffilElteSoiiiWM (o~M-i) ® 

[0 119] ^CD^x ^ (4) T-^ttJ^n;fe:teffllHie« 



*cDj^{M{8-^tca-3V>T. ffM^— !fO«^{::^bTti[ 
*aiHlte-r-5SSri!l!3^TSffJ^T-fe5o C:c:T-(±> — 0IJ 
fcbT, 3.— If lA»e)J^— tf30{t-^*sii(t^nTV>5 

ii^trs a.— !f 4*sitjn^n5fi?'J*ifiB^-r5o 

[0 1 12] |2I5^i^ ^(DB^3C*3{t?)®ft^S 

K:^-ril«^ia^c43v^■r^ Eiii::^i-ii(S^ai:fta-r 
[0 113] astc^^N-rafi^aJis sioaMsa 

x-f y^^SO li:> {iffllHlKIiiegiy'JSTIiliESS 

0 2i:*jgJ!lDbfc«fi!4^ggS. 

[0 1 14] ^^IllS&l 0 4{±> ff^tCja&D^tLfc^- 
•tf4©iIfl{t^S:^PIbT> Cin^&X-f 0 Kcjgl 
5. X-f ^5^5 0 Itt, ^SmS&l 0 4Asm:trbfc{g^ 
4(iiffllHlte«f!l?)^T[HlS&5 0 2{c:j@|2„ 
[0 115] &.mmmm.91*)'^X^^5 0 2{i. X-f y 

5=- 5 0 i*>6.3iie>nfc^MiiiKi 0 4®m:tj«^> s 

XJ^. mitilX D h©jL— If 1 i> e>a.— !f 3 ©^fig^lft. 

•r^fc^Ap^dissi 1 0 9Rmm\BimQ 1 1 oom^? 

[0 116] ftf*W{3{±. fi[^ilEl!feMiy?3^TlH]£&5 0 
2J±, JetT{c^-rJ:aK:. J.— If 4t:iiJ!)^TStfic*illI 

[0 1 17] je^Tfc^-rss; (4) cj;?). Baffin 

teSffl^ffiM (0~M-1) CD■r'^Tt:■:3V^■c?^S^^^ 

[0 118] 
[IS4] 

,4) 

S^m^fes WT^f^ (5) ^::f^AbT^ ^— lf4KtJ 
[0 12 0] 

[0 12 1] ffiffllH]^i>Jt3^-ClE]IS5 0 2H;> ±fBO 




(10) 



[1^5 0 2ifiiiitjLrcim^mm^\i: ^-^ -y^s o i 
^■B-So >i©^®»m±, iijf6off^-^ii;*«tsaft^ 
[0122] z(Di.^iz. jS*®ji{ift#{::S-cSi,^Ts 

[0 12 3] mmmmsiz^i^^xit. 30©^ 

[0 12 4] ±IB&^OJf^^t*5^^T^— tftit 
[0 12 5] ±l3&^Off>.^t*S^^T^i, 

is^hiyXQP sKmm^A^umLXK\?>tK *^b^ 

[01261 (mm.(Dmm4) mm\^t=.mm<Dmwi 1 
e>si8So?fJxg3(c:*5v>-r(±^ j^{Ba!Ui> mmy'-i^iz^^ 

[0 12 7] mmcDmmAmr^m-r^mmom 
-r?>mmmm 5 T-siB^-r^o 

[0 12 8] ^©ff^^4{i. ^fiffldis. SMfliltMU 

M) ^w^t^m-^mmx^^o men. ms&mm 

4{c^5a«SS (aSb^) (Dm^^yr^tya>if^mx 

-er^;ol^TWT®i5^BJ^:fTaAs^ i--tf©«giSK:pa*tt 
[0 12 9] ^-r^ ;*:^©ff^^{;:fe«j-5afi^g (» 
{±. -en-en^mais 1 0 i4»e.^^iii!^i 0 3tsit> 
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[0130] ^-if 1 tf 3 ©&i2ififs^:5r>-»j 
^n^n^^iHiKi 0 1 a^5)^W[h]e&i 0 4 

m^tiz^m^n?>o ^piHiisi 0 i*^?>^wiHi!Si 0 

4 ^3 i D ^ra^nfe#fS^©|s]tBfi)c^Sl>-il35fig^{i^ 

mmm^^i 0 5if^biiLm\°\^m^i 0 sfcj:?). ■(fit 
ffliEite^nso ii^T% {ft^BiHiteEiK 1 0 5ipe){4ffi[Hi 

IgSESl 0 8 t:J:S#ffiffllHl!KSI±, fiJfflJfg^^ 1 o© 

fss (1) tcitjffai^nso 

[0 13 1] ±l3©J:a{r{i[^i[ElftlHli^l 0 SiyibULm 
IhIIeIeIBS 1 0 8 C J; ?3fi)[ffl(iIiiE$n&«-«^©|iJfflfi8^ 

It. ADffiEi^i 1 0 9{cj3i5>nTinff^n^ 

■^©ilSEfiK^tts AD»[Hli^Q 1 1 0{CjI5>nTiDff^n 

[0 13 2] apgciiissi 1 0 9j&mmm^Q 1 1 etc 
1 ;atj^^JS^jps7 1 1 2 J; 5 ^wjPSAs^c^ 

[0133] »^gi5 1 1 5 C J; 

m^izj^y)m^^nfzW:. H^b^v^j-^T^ThSr^fhb 

5. 

[0 1 3 4] mm<Dmm4.izm^m.mms: (^ 

i&^) ©1ifiK(COV^T, E!7 4fflV^T|j^B^■rSo 127 

[013 5] mmmm 4 iz^imm^m imm) ifi 
mimbtzimit. ry^r^iQ iK:j:t)SM^nT^ m 
mil 0 2{c:3^e.tv5o 

[013 6] mmi>io2x\i.. Ty'r^i owzi^r) 
ntz^. A/D^i^7 0 3{r3^e.n5o 

[0 13 7] K/D^m^l 0 3T'{±, ^g|J7 0 2A> 
0^7 0 5(3j3|t)tl5o 

[0 13 8] pkm.^^^)\^mmsmm'mi o 4-ett. a 
/D^S5S7 0 3*e)jMe>nfcfi^iis^ 

i^-^^ntzunm^im. ^ ©$wM^{i5=- 
*;i'fi^is]^7 0 6tiie>ti€>o Sfcx ^©ftWfi^*^ 
f,jL-if®{35c4i[5ite«4^-rtt^AsJi!ltB#ti-C, E^b 
>5^V^g^J©)SK■r•ffi^|[HltelHIK7 0 7 {3j^e)tl<i)o 
[0 13 9] ^^^;i'Jt^lHlS&7 0 6T-H:> ^f^^^ 




(11) 



mi 0 7izm^ti^c 

[0 14 0] fitiffiiHiteiHi^? 0 7■r-{i^ ^^^jm^iBi 
[0 14 1] mm^'c^jmmmmmi o s-e 

^tfSlt)tt5^Fti, ClOD^-1f{i^j±|^«St^iSlHlE&7 0 8 
[0 14 2] |S]^|^i^[HlS&7 0 8■r'<±^ {@SiJf-^*;i/ffl 

[0143] ^ e. t;. 07 {::^t-®«^s i^mm) c 
[0 14 4] ;^iis&(D^^{c^:s>»«^a {^mm) 

[0 14 5] mrnmi o 2j±. r^y'i-i o ik:j:ds 

[0 14 6] A/D^«IS7 0 3tt, SSilta57 0 2iPe. 

;ufflMte»lHlB&7 0 4 J:<i§gij^-\':^;i/ffliS»Si:»[ilE&7 o 

[0 14 7] ^m^'s'^j\^mmhn^m7 o 4 a. a/ 
T)mw^7 0 3A»63i^e)nfee^sftJi^-v^;ufflcDie 

?xL&V>giJCD!^KT*fi5[ffiiatelilSS7 0 6K:aiSo 
[0 1 4 8] 5=-^^;Utt^[H!K7 0 6tts itit5=-^^;!/ 

*>'i/«i^tt*(iffi(Hitei]s&7 onzmi,o 

[0 14 9] &*g[lItellES7 0 7ii. ^■V^;i/Ji^lH]S§ 

7 0 et^ibm^ntz^^^jm^m^. ^m^^^t'^j^m 
mmmMm7 0 4A^?,jie.nfe{affl[Eifefl[;ettffiffliH]«5 

^-B-fe^s |S1W1^ISII^7 0 8{C3@IS, 

[0 15 0] figiJ5=-^^;i'ffl3»i£iS:lils&7 0 Sfi, 

[0 15 1] |SI«fll!^«ill8&7 0 8 fix {@SiJ^^;?^;i'ffl)S» 
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ffiScisiieS7 0 5*^e.j2^e)nfc:3.— tffS^icMb-c, {4*1 

IaltelH!E&7 0 7 ifi^m^ntziiL^^m^(D^^^)m^ 
[0152] iCDJ;oir. *^OffJ^t=tn«> il« 

So 

[0 1 5 3] $e.C, *^<DffJ^{rJ:nH> 3@I«{U 

it. '^^-mznLxmmm&^msr^o^x: sit 

[0 15 4] ^*>\ ±|a^®ff^-«^3*V^Ttt, <HS'J5^ 

i t)m^^titz:^~ifm^<Dmmm&ii ut^ 
^rnxmiE^^ntz^. mmWi^^ti?>Wr^iz-o\,^xm.BM 

[0155] cmmmm 5 ) mmmm 5 ^© 
ff^^4{c*5i/>-c. 3ii«{pini> ^^-"^rizMLxmmm. 
m.^mm^^-r. ^mmti^. mmms.^m^T^mmx- 

[0 15 6] i^m^^^j\^mmm.^m7 0 4i)>e.i^e, 

ES8 0 2izm^tl^o 

[0 15 7] -:)Sr, fflSiJf^^;^;uffliSi£m!HlK7 0 5iP 

bm^ntz:i-v-mit. mmmsimm7 osh^-^^ 
;i'it^i5i^8 0 2 tizm^n^o 

[0 15 8] ^tz. ^^^;i/«^[HlES8 0 2T-(i. flSS'J 
^^^;i'ffl33»l£«ClllES7 0 5A»e>j^e.tlfc:x-1f«-^ 
tt, y^D-ybSKl. f^-V'^;i'Jt^[H]SS8 0 lA»?.ai5,tL 



(12) 
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[0159] mm^^i^mnta^ s o 3 t-k. ^r. m 

5o 3®(5iffi«©¥±Sim^ (4fflteItellIBS8 0 4K:iie) 
[0 16 0] fiLtiHItelHl^a 0 4T'(i, ^^-^^^L-Jt^lHl 

sss 0 l*>e)jale)^^)fe©J^i^^©^•\'*;^^t^^»tt^ (4 

[016 1] |pIWt^^IllSS7 0 BT-tts <lSiJ5^A'^;bffl 
[0 16 2] CKDiot^ *II^Soff$^^:J;^^^f^ 

cDfs Pl«Stft«^(eIS&7 0 8»±^ a.— tf®^4iE5tt|5l^ 
[0 16 3] 



[@S(Dl9#^m^] 

m 1 ] if-^mommmm i t^ssft^a 
[02] ms&miMi^^^mn^m. mmm) (Dm^ 
[03] ^oB^i {3-^s®M^a (atts) ©s-j- 

[04] SIS£©ffJ^l t^SilM^S (»flfa«) 

[05] ^©ffj®3t^5a©^B imm) <om^ 
[06] iiss®jfj^4tc^sa{i^s (s%^) 
[07] iis£ofj^4K:^55ie^a i^mmi) comm 
[08] m&(owM^\:i%^m.m^m. o^mm) (omsSL 

lOlx 102. 10 3s 104 ^SilEll^ 

1 0 5, 1 0 6, 1 0 7, 1 0 8 fiifflIll«E[HlB& 

10 9 Mff [HlS& I 

1 1 0 iDgCElE&Q 

111, 112 mw^my^ji'^ 

113, 114 D/A^l^ 

7 0 4 i^m^^^jummhWi^^ 

7 0 5 <@SiJ5^^^;uffl3S*S£iit[el^ 

70 6, 80 1, 802 5^1'^;P}i^lHlES 

8 0 3 {ftffiM¥J5fa»HiSP 



[01] 



[04] 



101 

o — HsaiBK 



3.— »»«<?) 



103 



IDS 



J!LJ 



107 

















108 









109 



111 



113 



115 



110 



112 



114 



SMI 



b3^ 



b2 Iat- 



f 



as 



tf3 



52 dl 



a1 



' V-.iel. 



b4 



(13) 
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m2] 



202 



203 



A/D 

SMI 



204 



205 



208 



[03] 



-! 



';ei 



(c) 



bZ "j 



d2^< 



/ ; 

(b) 
Q 

tl dl 



[05] 



101 
102 



103 



104 



loa 



sw 



^0! 



109 



110 



111 



in 







D/A 









11Z 



114 



^mm_^ D/A 



(14) 
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[06] 



101 



o — 



103 



104 



IDS 



108 



107 



10S 



10» 



lea — ► 



111 



113 



115 



no 



112 



114 



D/A 



[07] 



704 



A/D 




7oa 



702 



703 



A/O 



[08] 

794 80! 



70S 

^ _ 



mm 



802 



804 



7oa 



803 



[09] 



901 



902 



903 



904 



SOS 



907 



909 







D/A 






««« 



SOG 



9oa 



D/A 



911 




(15) 



V'S'-H^) 5K004 AA05 FA05 rC02 FFOl FF02 
5K022 DDOI DD22 

5K060 CC04 CC16 DD04 HH02 HHll 
HH31 HH37 KK03 LLOl 
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